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Smokers  are  reported,  on  a 5-year  average,-^  to  start  one-fourth 
of  the  nation's  forest  fires.  If  this  figure  is  reasonably  accurate 
—many  foresters  question  the  reliability  of  the  data — then  much  of 
our  fire  prevention  effort  should  properly  be  directed  tov.^ard  the 
elimination  of  smoker  fires.  At  a meeting  of  fire  men  held  in  Elkins, 
West  Virginia,  August  1940,  the  problem  of  smoker  fires  v/as  the  sub- 
ject of  much  discussion.  This  resulted  in  the  decision  that  the 
Appalachian  Forest  Experiment  Station  would  review  and  summarize  all 
past  fire  brand  and  ignition  studies  to  see  what  contribution  these 
data  could  make  to  a knowledge  of  the  smoker  fire  problem.  The  pur- 
pose of  this  technical  note  is  to  present  the  results  of  this  review. 
In  addition  to  the  eleven  ' ’ hed  reports  listed,  source  of  mater- 


ial includes  unpublished 


Attention  has  been  focused  on  the  sm.oker  fire  because  there  is 
some  question  as  to  the  seriousness  of  the  smoker  fire  problem.  Fire 
control  leaders  are  considering  whether  this  is  a REAL  problem  after 
all,  or  if  the  statistics  are  undependable.  They  are  av.'are  that  unre- 
liable statistics  result  in  misdirected  fire  prevention  effort,  and 
that  it  is  futile  to  attempt  an  analysis  of  HOW  to  direct  fire  preven- 
tion effort  when  there  is  insufficient  evidence  to  indicate  TOERE  it 
should  be  aimed. 

■^U.  S,  Department  of  Agriculture,  Forest  Service,  Washington, 

D.  C.  Forest  fire  statistics  for  the  calendar  year  1940. 
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Several  controversial  questions  arise  in  the  minds  of  fire  con- 
trol leaders  rhenever  the  smoker  fire  problem  is  considered: 

1.  Which  of  the  smoking  materials,  match  or  cigarette, 
starts  more  of  the  fires,  and  hov/  do  they  compare 
rith  other  fire  brands? 

2.  V/hat  fuel  moisture  and  wind  conditions  define  the 
ignition  range  of  smoker  fire  brands? 

3.  On  some  ranger  districts  more  than  80  percent  of  the 
fires  attributed  to  smokers  are  admittedly  50  to  100 
percent  guesses — how  can  this  proportion  of  guesses 
be  reduced? 

The  results  of  the  summary  provide  a reasonable  answer  to  ques- 
tion one.  The  data  from  the  survey  do  not  answer  adequately  the 
second  question  because  the  divergence  of  testing  methods  makes  it 
difficult  to  draw  conclusions  on  a comparable  basis.  However,  several 
investigators  agree  very  closely  on  the  critical  fuel  moisture  and 
wind  conditions,  and  these  are  worth  considering. 


SUMIARY  OF  RESULTS  FROM  IGNITION  TESTS 


The  Relative  Importance  of  Various 
Fire  Brands  as  Ignition  Agents 


The  concensus  of  experiments  indicates  that  fire  brands  are  ef- 
fective in  the  following  order,  with  the  most  effective  agent  first: 

1.  Broadcast  slash  pile  burning. 

2.  Large  bonfires  or  burning  slash  piles. 

3.  Small  campfires. 

4.  Burning  matches  (kitchen  stick  variety), 

5.  Lighted  safety  and  book  matches. 

6.  Pipe  heels. 

7.  Locomotive  sparks  and  glowing  embers. 

8.  Fast -burning  cigarettes. 

9-  Lighted  cigars. 

The  relative  position  of  matches  on  this  list  indicates  that  the 
specific  causative  agent  of  nearly  all  smoker  fires  is  probably  the 
match.  This  answers  question  one,  and  is  supporting  evidence  that 
the  major  smoker  prevention  effort  should  be  directed  against  matches. 


The  Effect  of  Fuel  Density;  Fuel  Moisture  and  Wind 


The  investigators  placed  little  importance  on  the  factor  of  fuel 
density  although  some  tests  indicated  that  dense  fuels  ignite  more 
readily  than  loose  fuels,  other  things  being  equal.  This  trend  might 
well  be  investigated  further  because  the  compactness  of  fuels  in  east- 
ern hardwood  types  varies  considerably  from  one  season  to  another. 

Such  information  might  be  useful  in  connection  with  question  two. 

In  general,  the  tests  indicated  that  burning  matches  seldom  start 
fires  when  surface  fuel  moisture  exceeds  15  percent.  This  is  a specif- 
ic fact  that  rangers  should  be  able  to  use  as  a guide  in  judging  the 
cause  of  a questionable  fire — helpful  in  answering  question  three. 

The  tests  revealed  that  wind  has  a varying  effect  dependent  on 
the  fire  brand.  Cigarettes  rarely  cause  ignition  in  the  absence  of 
wind,  but  start  a smouldering  area  that  requires  a breeze  to  fan  it 
into  flame.  Matches  are  not  affected  by  winds  up  to  four  miles  per 
hour,  but  winds  exceeding  four  miles  per  hour  usually  v/ill  extinguish 
the  match.  These  data  on  fuel  moisture  and  wind  provide  a partial 
answer  to  question  two.  It  is  well  kno^m,  of  course,  that  wind  has  a 
very  marked  effect  on  the  behavior  of  a fire  once  it  is  started. 

The  Relative  Importance  of  Various  Fuels 

Tests  with  fire  brands  have  been  inadequate,  as  far  as  could  be 
determined  in  this  analysis,  to  establish  definitely  the  susceptibility 
of  each  fuel  to  ignition.  Considerable  evidence,  however,  indicates 
that  matches  and  cigarettes  are  effective  on  major  fuels  as  follows,  in 
decreasing  order:  for  matches,  (l)  pure  coniferous  duff,  (2)  conifer- 
ous-hardwood mixture,  (3)  hardwood  litter,  and  (4)  rotten  wood^  for 
cigarettes,  (l)  rotten  wood  and  (2)  other  fuels. 


CONCLUSION 


The  tests  indicate,  as  fire  men  have  long  suspected,  that  the  ig- 
nition range  of  pipe  heels , cigarettes , and  cigars  is  well  below  that 
of  matches,  and  that,  in  general,  the  critical  ignition  range  with 
matches  can  be  used  as  a criterion  of  possible  smoker  fire  origin. 

’dhen  fuel  moisture  is  more  than  15  percent,  or  wind  velocity  more  than 
four  miles  per  hour,  regardless  of  fuel  moisture,  the  fire  investigator 
is  justified  in  considering  incendiarism  since  the  ignition  studies 
support  the  conclusion  that  carelessly  tossed  matches  are  rarely  effec- 
tive under  these  conditions.  These  data  are  partial  answers  to  question 
two,  but  further  investigation  is  needed  to  provide  more  exact  informa- 
tion th.at  can  be  used  effectively  in  reducing  the  proportion  of  guesses 
in  smoker  fire  classification. 
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